This research purposes to produce problem-based student worksheet and discover its quality. This research and development was adapted from 4-D (four D model) consisting of four developmental stages and was conducted at the first until the third stages. The quality of problem-based student worksheet in the present study is measured to investigate its validity and practicality: Using questionnaire, the validity measurement of student worksheet was validated by experts or lecturers, and the practicality was assessed by teachers. The research yields that the average score of experts or lecturers" response on the developed problem-based student worksheet is 2.82. This score indexes the validity of the student worksheet. It is also found that 3.63 is the average score of teachers" response on the practicality of the worksheet. The score indicates that the student worksheet is highly practical. It is therefore concluded that problem-based student worksheet of Reaction Rate material developed meets the criteria of quality product development: valid and practical.
INTRODUCTION
Providing quality learning materials is one of the efforts to improve the quality of education (Lee, et al., 2010) . Developing a high standard student worksheet is one way to provide the quality learning materials. It is argued that quality student worksheet in learning process is able to link between phenomenon in daily life with chemistry concept, meet the demands of curriculum, is aligned with the development of science and technology, and bridges the learning to achieve the determined competency (Jipper, et al., 2010) .
Based on the result of pre-observation, student worksheet currently used in learning process comprises "only" material coverage, practice activity, and question example. The questions in student worksheet are in the form of multiple choices combined with essay. In this case, the answer of the question can be directly found in material coverage which in turn may lead the students to rewrite the materials given on their answer sheet. This may also cause them to have no intention to think critically, so that they tend to memorize the materials.
Moreover, based on the result of interview with chemistry teachers, it is stated that the chemistry teachers have never developed problem-based student worksheet that is associated with its application in real life. This is due to the difficulty in seeking phenomenon that can be linked with chemistry concept being learnt, the teachers add. Nowadays, the student worksheet used in schools puts more its emphasis on material achievement. It therefore does not optimally engage the students in high level thinking.
It is also acknowledged that student worksheet currently used seems to be less evoking students" affective awareness (emotional) and less concerning on soft skill aspect and more emphasizing on mastering materials. Tasks commonly given to student are considered less exploring student ability in terms of high level thinking and less investigating certain problem related to real life. In this regard, teachers" creativity in developing and optimizing learning process are obviously needed to attain a certain goal (Restuwati, 2014) . It is, therefore, recommended that teachers use more applicative learning set to assist students in understanding learning materials so that the students are able to associate the materials with daily (Harahap, 2013) .
Currently, student centered method has been developed. In this method, students are expected to be more active and more scientific. Problem-based student worksheet development seems to be a good example for learning which places students at the center of the activity. Science learning including chemistry learning in Senior High School, however, still puts less concern on students understanding and activity. In the process of learning, the learners are not accustomed to solving matters happening in real life by connecting the matters with chemistry concepts. This causes the students to have difficulty in developing their ability in critical thinking (Sasmi, 2016) .
Chemistry learning would be meaningful and interesting for student if it is related with phenomena in real life. Ausubel et al. (1978) posit that learning materials should be "meaningful". They further state that meaningful learning is a process of associating new information with relevant concepts in individual cognitive structure. According to Mayer (1999) , meaningful study is a learning process that generates students" ability to transfer knowledge they achieve. In this way, students are able to transfer their skill which means that they can construct their knowledge and apply it to solve the problems. Therefore, students are said to experience meaningful learning whenever they comprehend and understand the meaning of knowledge, and construct as well as associate it with prior knowledge student have studied meaningfully (Novak, 2002) .
Student worksheet is well functioned if it evokes student"s interest and intention to master information with high motivation so that it can help student to apply high level thinking and solve problem critically and scientifically. This can be done through problem-based student worksheet development consisting of several stages: stating problem, formulating hypothesis, collecting necessary data to answer hypothesis, analyzing data and drawing conclusion (Arends, 2008) . This sort of student worksheet is able to train student to enhance their high level thinking skill.
RESEARCH METHOD
This research is categorized as Research and Development or commonly abbreviated as R&D (Depdiknas, 2008) . It applies 4-D (four D model) development model of Thiagarajan, et al. (1974) . This model consists of 4 developmental stages: defining, designing, developing, and disseminating.
The first stage, defining, includes problem analysis, curriculum analysis, student analysis, task analysis, concept analysis, learning objective analysis. This stage was done through class observation and interview. The designing stage consists of Student Worksheet design. The student worksheet was developed based on the learning objectives and the compilation of syllabus and lesson plan. The third stage is developing product. Product developed in this stage was problem-based student worksheet. The worksheet was validated by some experts and lecturers to investigate its validity and was assessed by the teacher to by the teacher to find out its practicality.
Small scale field test were carried out in this research so that student worksheet development was performed until the third developmental stage. This was completed to discover the validity and practicality of student worksheet validity and practicality. The development of student worksheet has not done yet in the fourth developmental stage, disseminating, which include large-scale test to discover its effectiveness.
Collecting the data needed in this research and development, questionnaire and observation sheet were used. The data was analyzed using qualitative and quantitative analysis techniques. The former analysis was implemented to process data collected from opinion, comment, and advice of validator and student. The later was applied to determine the validity and practicality of product development.
RESULT AND DISCUSSION
The product of this research and development is in the form of student worksheet for the second year students of Senior High School taking Reaction Rate as the primary material. The criteria of quality product development, according to Akker, are valid, practical, and effective (in Safitri, 2013) . However, only validity and practicality were measured in this research as the developmental stage was limited to small scale test.
Student worksheet validity test was done twice by experts. They provided positive comment and advice about product validity. Complete results of measured aspects are presented in Table 1 . Teachers" responses on the measurement of problem-based student worksheet validity were also presented in the questionnaire form as shown in Table 2 . Learning used assist student in finding concept 3 9
Student easier to understand reaction rate subject 3 10 Questions used are vary and assisting student in testing understanding 3 11
Student worksheet could be easily used 4 Total 40 Average 3,63 Category Highly practice
The above table indexes the practicality level of problem-based student worksheet. From the table, it can be seen that the average of chemistry teachers" response is 3.63. This score indicated that student worksheet is highly practical. Therefore, student worksheet that was developed can be aptly used at school.
Qualitative data obtained from opinion, comment and advice of experts and student is used as a guidance to make revision of product. Advice and revision result are presented in Table 3 .  Problem-based student worksheet should involve student activity learning through direct experience  Design in student worksheet on first meeting, student shall not only choose problem formulation through choosing conclusion, but student could provide appropriate reason based on their answer  Student learning experience should be directly given with relevant problem 2. Student Worksheet practicality by teacher  Revise operational words for basic competencies 4.6 indicator  Material sequence in problem-based student worksheet in first meeting initiated by temperature and concentration and surface area and catalyst are necessary to be added Problem-based student worksheet taking Reaction Rate as the material developed in this research is apt to be implemented at the second year students of Senior High School/Islamic Senior High School. Activities in such problem-based student worksheet enable students to think critically by associating the materials with real life matters in order to find the solution. This meets the criteria of problem-based learning: (1) stating problem, (2) formulating hypothesis, (3) collecting data, (4) analyzing data and (5) drawing conclusion (Arends (2008) .
The problem-based student worksheet developed in this study consists of the materials coverage, the context of materials, the procedural practices. The context of materials can be related to phenomena in real life and applied to solve the problem. Doing all these, students need to engage in in-depth discussion. In the discussion, students are demanded to identify problem, analyze it and draw conclusion. Involving in these activities, students become more active and skilful, and develop their high level thinking ability.
The excellent and quality learning materials are perceived as factors enhancing the success of learning, quality learning process. Learning is highly necessary and can be put into student worksheet. This causes the optimum and efficient communication between teacher and student in teaching and learning process to take place. Learning innovation in the form of student worksheet is definitely as it generates better result of learning, accustoms students to develop high level thinking ability and skill and increases the effectiveness of learning (Situmorang, 2013) .
CONCLUSION
Problem-based student worksheet developed for the second year students of Senior High School/Islamic Senior High School adapted 4-D model development consisting of four developmental stages. The student worksheet developed comprises a number of activities: stating problem, formulating hypothesis, collecting data information, analyzing and drawing conclusion. The developed student worksheet meets the criteria of quality product development: validity and practicality. Assessing these two criteria, this study was conducted at the first, second, and third developmental stages: defining, designing, and developing respectively. Further research needs to be done until the fourth developmental stage to discover its effectiveness quality.
